The purpose of this study was to examine the effect of TRALE (Technology-Rich Authentic Learning 
INTRODUCTION
Elementary students' writing development has been studied extensively ( Scardamalia & Bereiter, 1985 , 1987 , social cognitive (Flower, 1994; Langer, 1987) , and sociocultural (Dyson, 1984 (Dyson, , 1993 (Dyson, , 2008 Prior, 2006 ; PurcellGates, 1995). Researchers have described the components of writing, how they function in a complex writing system (Flower & Hayes, 1980) , and how the social context and curriculum may impact children's writing (Dyson, 1989 (Dyson, , 1997 (Dyson, , 2008 . This study examined the effect of an instructional program known as TRALE (TechnologyRich Authentic Learning Environments) on children's writing development by tracing the logical sequence of how TRALE fostered goal-directed behavior and planning that resulted in initiating and maintaining cognitive components until a successful written product was FRANK R. YEKOVICH ** By completed. As this article examines children's writing, thenext section delineates how the writing process is conceptualized and defined.
The Writing Process
The writing process in this study is conceptualized as a written communicative act consisting of various related phases, such as planning (generating, organizing, and goal setting), translating, reviewing (evaluating, revising), and monitoring (Flower & Hayes, 1981) . Each phase has its own purpose and function in this interrelated and cyclical endeavor and occurs not in a sequence of stages but in an order depending on the writer's goals, developmental level of writing skill, and metacognitive skills, thus contributing to the overall quality and quantity of the written product.
Writing instruction in TRALE is conceptualized according to principles identified by Farr and Daniels (1986): (i) The students' basic linguistic competence is appreciated and therefore expectations for student achievement in writing are high, (ii) opportunities are created to write for real, personally meaningful purposes and a wide range of The writing process is conceptualized in this study to develop in a cognitively predetermined manner; i.e., it is closely related to cognitive development and has stages that can be characterized by children's maturity and write by using mock letters and copying words available before labeling drawings and using letters that do have some connection to sounds, (ii) write a story as a single factual statement before following the pattern of a known story with a beginning, middle, and end, and (iii) revise by adding to the story before using a variety of strategies for revision and editing. According to this scale children with more proficient writing skills are able to organize their writing more successfully -keeping in mind the purpose of their essay -than less proficient children. The complete scale is presented in Appendix A.
How does one create an environment that promotes the writing process that will produce quantitatively and qualitatively superior products? In this study two writing environments (TRALE and traditional) were compared to see how the learning conditions in both classrooms influenced the kind of knowledge children internalized, the way that knowledge was operated upon, and the type of cognitive performance demonstrated in writing. The purpose of this study was to determine whether children in the TRALE class wrote quantitatively and qualitatively superior essays compared to children who were instructed in a more traditional (control) classroom. In order to understand the kind of learning in the treatment group, TRALE is briefly described in the next section.
The TRALE Learning Environment and Its Critical
Dimensions TRALE is an instructional framework designed to provide meaningful instruction integrating problem-based learning activities and technology in authentic learning environments in the early childhood classes (Walker & Yekovich, 1999) . The authentic learning environments of TRALE are based on the concept of a classroom community, within which each child is a contributing Reder, and Simon (1996) . Thus, these learning environments are flexible and sensitive to students' cultural backgrounds (Dyson, 1993; Monkman, MacGillivray, & Levya, 2003) , as well as their current developmental level and cognitive skills; i.e., the tasks are in the children's zone of proximal development (ZPD) (Vygotsky, 1978) . As students' processing capabilities become more sophisticated, these tasks become more challenging. In these environments, technology is used as a tool in the community to aid students in executing the tasks their "jobs" require, such as editing the newspaper articles on the computer before publishing them.
Besides the Newsroom, the TRALE community consists of other classroom roles such as the Art Gallery, African Museum, Children's Theater, Post Office, General Store, Card Shop, and Poetry Club. All classroom roles are designed in order to create a learning environment where children view themselves as problem solvers, mathematicians, performers, readers, and writers. In the Newsroom the teacher encourages children to regard themselves as authors by providing them with a real audience, enough time for task completion, encouragement, and appropriate assistance. The next section focuses on the concept of intentionality as it relates to writing and how TRALE supports children's intentionality (i.e., goal-directedness) in a written product.
Intentionality
'Intentionality' in this study is defined as the attempt to follow through a planned goal that the writer establishes (and may later even modify). A writer who demonstrates intentionality follows the overall, overarching goal and does not get 'off track' when providing additional details or discussing additional ideas related to the main idea.
Displaying intentionality necessitates metacognitive processes that allow one to remember and follow goals. In other words, intentionality in this study was defined as the initiating or triggering effect of the Technology-Rich Authentic Learning Environment on children's goaldirected behavior in learning how to write. In order to have a better understanding of how the concept of intentionality is related to children's writing development; the critical dimensions of TRALE are briefly explained using Walker and Yekovich's (1999) description.
Description of TRALE's Critical Dimensions
Goal-Directedness refers to the purposive nature of human thoughts and actions. Learning and interaction become effective when children are encouraged to work toward accomplishing a mutual goal. The overall organizational principle of the TRALE classroom provides the major goal that students strive to attain as individuals and as a group. "complex cultural activity" (Vygotsky, 1978 , pp. 118) rather than a motor skill.
In order to understand children's cognitive development, it is crucial to be familiar with the types of interactions in the social environment in which development occurs (Vygotsky, 1987 ). TRALE's Shared Responsibility refers to the social nature of the learning process. In part, shared responsibility promotes the motivation for learning. When children understand that the successful operation of their community partially depends on their performance, they are more willing to perform the task and motivate the others to do the same (Bruning & Horn, 2000) . These children become more independent and responsible because they have an ownership of the learning process.
Interactions in the TRALE environment also enhance shared responsibility: peer tutoring, peer collaboration (Cicalese, the child's ZPD, leads to development in culturally appropriate ways and is an effective means of supporting cognitive development (Vygotsky, 1978 
Evidence Supporting TRALE's Critical Dimensions
The process approach of writing is used in the Newsroom, which is based on the belief that students' intrinsic motivation to write derives from their desire to communicate about their own lives, their life experiences, and interests (Temple, Nathan, Temple, & Burris, 1993).
According to TRALE's critical dimension of authenticity, motivation for most writing in real life usually stems from the communication of one's ideas to a reader who will respond to the written text in a particular way. From this perspective, the teacher-reader may not be a real audience because most of the time she is unlikely to respond to the student's communicative intent (Nixon & Topping, 2001; Tamor & Bond, 1983) . Even when the teacher does respond, there may be significant difference in his or her feedback based on gender and genre (Peterson & Kennedy, 2006) . By having audience, children are given opportunities to learn what knowledge to share with their audience (Hayes & Bajzek, 2008 ) and how to meet their readers' needs (Martlew, 1986) , which makes written communication purposive and goal-directed. Students need to write every day and receive responses to grasp how well they can be understood. The greatest improvement can be observed when children are allowed to write to real audiences about topics they are interested in and for which they get specific feedback. Stanton as cited by Braig (1986) pointed out that if children are given authentic purposes to write meaningfully from early on, those experiences may alter their written products structurally. Another important feature of effective writing is goal directedness (one of TRALE's critical dimensions), which in essence is the degree to which the author is able to follow up on what s/he set out to write about; i.e., intentionality. The TRALE classroom is described based on Klein's (1985) conceptualization of the writing curriculum. First, the TRALE Newsroom is designed to create an informal setting in which children can make decisions about their own learning, e.g., they schedule themselves to various learning centers at various times during the day, make selections Difference in frequency of writing between the TRALE and control classes was not obvious in this study. The students had the same amount of time for writing activities, however, it was apparent to the researcher/ observer in both classes that the same amount of time was used in a very different way. Some children in the control class needed much more time to "get down to work" just to get in the "mood" of writing. Because they seemed to perceive their writing activities to be imposed on them, some seemed to resist writing. The control group children wanted to be "good students" and were eager or less eager to please the data collector or the teacher. In the control class the researcher could rarely observe the internal driving force, the "urge to write" that was so clear in the TRALE classroom. The Newsroom children's enhanced desire to communicate can be attributed to TRALE's critical dimension of goal directedness; more specifically, the goal of publishing the paper, the "kids' newspaper" containing articles that the children wanted to talk about, events they participated in, (Martlew, 1986) . Because of this significant difference between the TRALE and traditional classes regarding goal-directedness or the lack thereof, it was assumed in this study that the TRALE children represented writing and all its attributes in a more meaningful way that resulted in better, quantitatively and qualitatively superior pieces of writing.
When comparing oral and written discourse, Vygotsky (1962) states that written language acquisition is much more different from that of oral language because writing is more abstract and response to it may be delayed.
Regarding the difference between oral and written language acquisition, Martlew (1986) asserts that it is more challenging for a child to maintain a self-cueing process relying on own resources because the reader as opposed to the listener cannot supply any immediate feedback due to the nature of the interaction. Thus, many children may find that they do not have sufficient content to write about.
However, Bereiter and Scardamalia as cited by Martlew (1986) claim that external aides such as a teacher's encouragement can prompt children to continue writing.
One of the assumptions of this study was that the goal- whether students are able to remember the main goal of the essay and achieve it by following through. The assumption here is that good writers have the cognitive processing capability to keep in mind the overall organizational device (rhetorical predicate) that ties the essay together and gives "direction" to it while attending to the various processes of writing. For instance, if good writers decide to give a detailed description of something and in the meantime modify their plans to describe a less important detail, they still return to complete discussing or describing the important idea they began, thus they stay "on track."
The scoring procedure within Meyer's analysis created in this study gave a higher score to those children who followed the overall goal and did not get off the path.
Meyer focused on rhetorical predicates and because they are goal-directed, her prose analysis can track if children had a top level goal, what that goal was, if the children sustained that goal throughout the task resulting in a more cohesive written product, and where the children's ideas were located in the content structure of the essay. The dependent variables of this study were designed to obtain this information. 
Methods

Participants
Materials
The students were given a pencil and two lined sheets of paper on which to write each of their essays. The sheets were the same as the ones they used every day during the language arts block. The essays were all handwritten. The 
Procedure
Data collection was conducted in the following manner.
Children in the two classes wrote their essays at their own desks. The writing activity occurred during the morning language arts block under the researcher's supervision. This writing activity was the first one during the school day in both classrooms. Teachers could choose to give their students another writing assignments on that day after data collection but not prior to that. All the children were given the same prompt and standardized instructions: The prompt was read out loud, typed on a separate piece 
Method of Analysis
This study followed Meyer's method of prose analysis (1975) by locating each content word in an essay. Once a central idea was identified in the hierarchical structure of ideas and placed at the top of a tree structure, other ideas describing this central idea were placed at lower levels in the structure. performances on the six dependent variables did not show any statistically significant differences during the pilot study in the month of October. The October data were not included in the study's overall analyses due to the small sample sizes in both classes. The data were analyzed using a mixed two-factorial MANOVA. The two factors were type of learning environment with 2 levels (TRALE, control) and month with 7 levels (December-June). The month variable was a repeated measure. Table 3 Table 4 for the source tables of the six univariate ANOVAs.)
Main Analysis of the Data
First, all essays were scored for the number of relations and rhetorical predicates in order to determine essay length. As predicted, results showed that the students in the TRALE Newsroom produced longer essays than the children in the control class. Further, this pattern held for all 7 months of the study. The F-ratios for both teacher and month main effects Second, all essays were scored for the number of relations to determine sentence length. As predicted, the results showed that the TRALE students wrote longer sentences Holding all possible variables constant in this study, the only difference between the two classes was the type of learning environment and instruction that resulted from the features of the TRALE classroom and the traditional teaching methodology in the control class. Thus, it is concluded that the differences in students' written products were attributable to the TRALE learning environment. The first purpose of this study was to investigate the length of essays produced in the TRALE and control classes. As predicted, the results indicated that the TRALE essays were characterized by a higher number of relations and rhetorical predicates, thus were consistently longer throughout the study than the essays in the control class.
The length of students' essays can be examined from developmental, cognitive, and social cognitive perspectives. According to all these areas of research, as children practice writing and become more skilled in it, they tend to write longer essays and longer sentences. As novice writers, most children struggle with motor skills while they translate their ideas onto paper and with practice they acquire the skills to express themselves in a more detailed fashion.
Regarding the ability to write longer essays, the cognitive point of view based on Anderson's ACT model (1983) delineates among other things how cognitive processes become more sophisticated and may also become automated with practice. In order to write, students need to draw upon both declarative and procedural knowledge.
Declarative knowledge contains information about forms of letters, directionality of writing, spelling of words, sentence structure and so forth that become more elaborate as the child is exposed to more practice in writing Children's fluency in producing longer text can also be approached from a social cognitive perspective that examines how cognitive processes are affected by the context in which the individual is placed. Graves (1983) asserted that more favorable conditions in the learning environment support more fluent writing. Because students in the TRALE Newsroom participated in a learning environment that provided a goal for all children to achieve, they were more motivated to stay on task and express all their ideas. The TRALE Newsroom teacher familiarized her students with the component processes of writing and their functions in an integrated system. This declarative knowledge enabled students to see that it is impossible to concentrate on all aspects of writing simultaneously. The children accepted that the first draft is never perfect; it is during the revision process when the author checks the conventionality of the written piece. The
Newsroom teacher continued emphasizing the importance of content over appearance in the first draft and that supported children's fluency and speed of writing by alleviating to some extent their concern for conventions.
The friendly and informal environment of the Newsroom encouraged students to take risks and experiment with words when they were unfamiliar with their spelling patterns.
The second purpose of this study was to examine the length of sentences in the TRALE and control class children's essays. It was predicted that the TRALE students would write longer sentences on average than the children in the control class. As predicted, the TRALE students wrote longer sentences using more relations than the students in the control class. The ability to write longer sentences is closely related to writing longer essays. Thus, the rationalization above also applies here.
Rentel and King (1983) cited Halliday and Hasan (1976) who used cohesive ties in order to study children's stories on sentence level and how those sentences were linked. They The TRALE students were shown to use more relations in their sentences that also happened to be longer than those written in the control class.
The third purpose of this study was to investigate the relatedness of sentences in children's essays. As predicted, results showed that the TRALE students composed better connected essays in which sentences were more successfully related to one another using rhetorical predicates. The TRALE students' better performance can be The fourth purpose of this study was to explore the levels of organization in the children's essays in the TRALE and control classes. As predicted, results showed that the TRALE students were more successful at organizing their essays at the top level than the students in the control class by using more rhetorical predicates (simple and complex) high in the structure as a top level organizational device.
The fifth purpose of this study was to examine the complexity in both classes' essays. As predicted the TRALE students' essays were more complex than those written by the students in the control group. Instruction in the Newsroom involved exposing children to various modes and styles of writing that incorporated both simple and more complex texts. Because the ultimate goal for all the children was to communicate meaningfully with their readers, the children were motivated to express their complex ideas in complex ways. According to TRALE's educational philosophy, the classroom environment was created in order to support learning towards expertise that included exploring language and the written form meaningfully.
The sixth purpose of this study was to examine intentionality in children's essays both in the TRALE and control classes. As predicted, the TRALE students displayed more intentionality in their essays than the students in the control class. 
Educational Implications
Urban schools serve a more diverse student population with a disproportionate number of minority children who perform below basic according to standardized tests even if they attend good schools (Michaels & Cazden, 1986 Hampton (1995) asserts that educational opportunities for writing acquisition for children who are labeled "at risk," just like the subjects of this study, may be quite limited. Writing instruction in low performing schools often focuses on skillbased instruction exclusively, such as spelling, grammar, and handwriting. In these schools the assumption is that low performing students need to master these low level skills If I had a magic reindeer I will wishes for a maten bike and some soxs. I will get a key bord. I want a bike light. I want some nike soas and a computer and some game to go with it. I want a frog for a pet and a sand man. Some toys. Some pants and a ant farm. (Meyer, 1975) 
